ven, 2000; Hendrix, 1999) and has since driven us to realize that the viral world is less mysterious and more related than has been appreciated previously.
alignment of the putative major coat protein from a face. In contrast, adenovirus, which does not have an internal membrane, has hexons with a negative charge Bam35-like plasmid in B. cereus, which has 65% sequence identity to Bam35 P3, with PRD1 P3 and Bam35 (at least for types 2 and 5) on both its outer and inner surfaces, while the outer surface has a stronger negative P3 displayed a slightly different gap distribution, but the threaded model was essentially the same as in Figure 2 charge ( The viral double-barrel protein appears to be the result spacing between the membrane and the P3 capsid is of gene duplication. In most of the pseudo T ϭ 3 RNA greater in the empty particle than in the complete virion.
viruses, the three individual jelly rolls in the asymmetric In the empty PRD1 particle, the only contact between unit contain different amino acid sequences, showing P3 and the membrane is through these residues. The their divergence, but they are expressed as a single more intimate contacts with the residues in the N-terpolypeptide (VP0). This is cleaved during capsid assemminal ␣-helix and I1B2 loop occur upon packaging of bly to form the three capsid subunits VP1, VP2, and the DNA and expansion of the internal membrane to VP3, each with a single jelly roll, and the small additional form the complete virion. One apparent dissimilarity between Bam35 and PRD1 Altogether, we believe that some caution is warranted when tracing the distant heritage of the viral double is that the FG1 loop in Bam35 P3 is six residues shorter than in PRD1 (45 residues). This loop is responsible for barrel. For this reason, we would not include CPMV in the proposed lineage although its appearance is suggestive trimerization of P3 and seals the center of the cylindrical molecule ( Figure 3A) . Although the FG1 loop in the (Nandhagopal et al., 2002) . First, the disposition of its loops is different. The long loops in CPMV occur beBam35 P3 model is still long enough to contact the other subunits and cover the central hole between the jelly tween the CD and GH strands compared to DE and FG in PRD1 P3, adenovirus hexon, and PBCV-1 Vp54. rolls, there is a small hole at the 3-fold axis ( Figure 3B ). This seems unlikely, and so an X-ray structure is required Second, the jelly rolls at the icosahedral 3-fold in CPMV are not normal to the viral surface. Third, these subunits to determine the exact placement of the FG1 loop and the organization of this central area. , 1996) , an internal second capsid, and an underlying membrane. We double-barrel trimer within the same overall capsid architecture. The larger hexon not only provides a more performed a sequence alignment of CIV P50 with PBCV-1 Vp54 ( Figure 4A ), which showed 20.6% identity and voluminous virion that can house a longer genome but has added malleable loops of baroque complexity to 33.4% similarity, and used this to thread the P50 sequence onto the Vp54 structure. P50 (467 residues) is cope with the pressures from the immune system in its host (Benson et al., 1999) . somewhat larger than Vp54 (437 residues). We find it likely that this difference occurs in the outer loops through insertions in the first jelly roll, with the two The Phycodnaviridae, Iridoviridae, and Asfarviridae largest in FG1 (12 residues) and HI1 (16), and deletions There is good evidence, based on an X-ray crystal strucin the second jelly roll that include seven residues in ture, that viral double-barrel trimers form the coats in DE2 (Figures 4A and 4B B. thuringiensis host does not contain the IncP, -W, or -N plasmids that code for the PRD1 P2 receptor, We find evidence that other, less well-characterized, families belong to the proposed lineage. Ascoviruses, recognition must be different for Bam35 and so it must have adapted special proteins for this purpose. The which cause fatal infections in Lepidoptera (moths and butterflies) larvae (Hamm et al., 1985) , have large, rodmembers of the adenovirus family have genomes that contain a highly conserved core of genes derived from or kidney-shaped enveloped virions with complex symmetry and dimensions of 4000 ϫ 1000-1500 Å (Federici, their common ancestor. These are responsible for functions such as capsid formation, genome packaging, and 1983). They are closely related to the invertebrate iridoviruses, such as CIV, from which they may have evolved replication. However, genes outside the core define the four different adenoviral genera (Mastadenovirus, Atafrom the iridoviruses (Stasiak et al., 2003) . The ascovirus major coat proteins show excellent sequence alignment denovirus, Aviadenovirus, and Siadenovirus) and code 
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